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SYNTHESIS OF ELEMERTO-ORGANIC COMPOUNDS OF ALIPHATIC SERIES

BY DIAZO METHOD IN USSR. GYNTHESIS OF COMPOUNDS OF GROUE 'V ELEMENTS

A. Ya. yekubovich, V. A. Ginsburg, and S. P. Makarov

presented by Acad A. N. Nesmeyanov, 17 Jan 1950

. Although the synthesis of elemento-organic compounds over aromatic dlazo
compounds has been widely investigated for & number ‘of ‘metals and metalloids,
an analagous method of synthesis 1n the aliphatic series by using aliphatic

diazo compounds has been known only in the case of mercury. )

Hellermen and Newman (1) showed that, a8 a result of the reaction of di-
azomethane and phenyldiszomethane with mercury halides, alpha-heloidalkylmer-
cury compounds-are formed; similerly, Nesmeyanov and G. Povkh (2) reacted
ethyldiazoacetate with mercuric chloride. .

Subsequently, & number of authors tried to prepare organic derivatives
of zinc (3), iron (4), tin (4), and phosphorus (5) by using aliphstic diazo -
compounds but all these attempts ended unsuccessfuly, tending to give the
impression thet the synthesis of mercury organic compounds over sliphatic di-
azo compounds is an exception. The possibility of this conclusion was elimi-
nated by Yekubovich and another collaborator (_6) when. they prepared aliphatic
organic compounds of arsenic. o

The purpose of this article is the further clarification of the possibll-
ities and conditions of synthesis of the various eleménto-organic compounds of
the sliphatic series by the diazo method; and to this end organic compounds of
three elements of group V were investigated.

! Chlorides of trivalent srsenic, sntimony, apd bismuth, at a temperature
of from O to plus 5 degrees centigrade readily interact with aliphatlic diazc
compounds to form corresponding alpha.-haloidoalkyl derivatives, accerding to
fhe following reaction scheme (vhere E is As, Sb, or Bi):
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RCHN + EXy —7 RCHXEXy+ Mo,

RCHN,, + RCIDCEXe——?(RCHX) oEX 4+ Ny

2
RCHN,, -+ (RCHX) 2Ex-——>(RCHx) 3£ +Nye

By using various aliphatic diazo compounds, alpha-haloidoalkyl derivatives
with different aliphatic radicals can be prepered. Generally & nixture of mo-
no-, di-, and tri-alkyl derivetives of the elements is formed, depending on the
ratio of the original reacting substances. An increase in the quantity of the
diazo compound leads to & predominence of secondary and tertiary products; an
excess of the chloride, to a predominance of primary compounds. The ylelds are
30-50 percent of the theoretical (with respect to the diazo compound) .

gimilarly, diazo aliphatic compounds interact with phosphorus trichloride
or tribromide. In this case, when the reaction is conducted at low temperatures
{minus 50 degrees to minus 60 degrees), alpha—haloidoalkylphosphindihalides are
formed with & yleld of 40 percent, according to the following reaction scheme:

RCHN, ~+ PXp—> RCEXPXp+ Np-

As e result of the interaction of alkylphosphindihalides with aliphatic
diaszo compounds, as in the reaction between PX. and RCHN, at very high temper-
atures, solid phosphorus organic compounds of é structuré more complicated than
expected are formed.

Oxyhalides of pentavalent phosphorus of the type POXq, (POCI, and PORr ) do
not interreact with aliphatic diazo compounds. However, éith phoéphorus pén-
tiachloride the di- and tri- (alpha-haloidoalkyl) derivatives of pentavalent
phosphorus are readily formed.

The reaction of diazo aliphatic compounds with halides of elements of
Group V is generally appliceble and must serve as & convenient means of syn-
thesizing the little known and difficultly accessible alpha-haloidoalkyl deriv-
atives of these elements.

The aliphatic diazo compounds necessary for these syntheses were prepared
in an ether or benzene golution and were dried by freezing out over caustic
soda at minus TO degrees and then by letting them stend over sodium wire. To
prepare the previously described alpha-haloidoalkyl elemento-organic deriva-
tives, the aliphatic diazo compound was added under stirring to the halide dis-
solved in ether or benzene. Wheén the reaction wes completed (thet is, vhen ni-
trogen was no longer evolved and the solution became colorless) the solvent was
removed and the products of the reaction were distilled.

The table below glves the compounds prepared in this particular invéstiga-
tion (submitted 23 December 1949) and describes their properties:

Formula of Melting Pt Boiling Pt d20 ) n20
Substance {in °C) in ©C/P in mm "20 D
(CH3CHCl)2AsCl - 51.5°/1 1.553 1.5870
= o 20 o 25
(CH30H01)3AS 81..82%/2 ay 1.5 np?=1.5307
ClCH2310 Readily decompooes, gometimes with an explosion.
Hydrolyses under conditions of reaction, forming
oxide
C1CH,SbCl, 36-38 86.59/2 2.677 -
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Formula of  Melting Pt Boiling Pt 420 20
Substance (in ©C) in °¢/P in mm 20 D
(cicH,) 38b - 105°/3 2.038 -
(010112)331)131-2 90-90.5 - - -
(CH3CHCI)ESbcl - 69.5°/1 1.831 --
(CH,CHC1),0b00H Did not
3 melt at
190 -- - --
CICH,PCl, - 809/140 1.5289 1.5247
CIL,CHC1PCLy -- 64° /50 1.4232 1.5090
CICH,PC1y* ’ 102-10L4 De- -- - -
composes
CH3CHClPC1u Decomposes -- - -
C1CH,POC1, -- 103°/30 1.644%  1.49L5
CH,CHCLPOCLy -- 70°/8 1.5h2k  1.4930
CH3(CH2)2CEClPOC12 - 8u%/25 1.3236 1.5010
01CH21=0(0H)2 92 -- -- -
. 18 - - -
ClCHEPO(OH)Q C6H5NH2 De<3:omposes
CH3CHC1PO(OH) 100 -- - -
CICH,PO(0C,Hs) o -- 86°/3 1.1909  1.4360 .
CH3CHC1PO(0CoHs ) n- 93°/5 1.4k 14370
CH3CHCLPO(NEC4HS ) 154-155 -- -- -
BrCHoPBrp - 70°/4 2.6357 -
BrCHyPOBrp 38 112%/2 2.7030  1.6120
*CgH 18
BrCHQPO(OH)E 6 5NB2 DeZomposes - - -
BrCH,PO(0C,Hs) o - 99°/1 1.4474  1.4587
(C1CR, ) 3P0%% 100.5
1.P¢ 20
(C_c 3P\8§‘I Degomposes - - -
(CH3CHCI)2POOH 107 - - -
CHCL),POOH-C~H-NH, 160
(CH3CHC )2P0 i 6H3 2 Decomposes ° - - -
(CC]3)3PO 53 -- - .
- 3 -
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1.PCl;,, which as & result of
#This compound is readily chlorinated to CCl3PCly, °
hydrolysis fogs the stable acid semichloride cClSPO _/_8& with m.p. 79 wg:h

ees. Trichloromethyl-phosphonic acid cen be prépared by hydrolyzing L
gl (in a sealed tube) either this acid semichloride or the diethyl (on methyl)
ester of trichloromethylphosphonic acid described by Kamay (7). The melting
point of CC13PO(0H)p He0 is 87 degrees.

*%This compound was described earlier (8) as its hydrate, melting polnt
88-89 degrees.
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